shows band smears of increasing molecular weight, which corresponded to increasing numbers of G4C2 repeats. Bands were cut from the gel at the locations indicated ( Figure S1B ) and the DNA was extracted (QIAquick Gel extraction kit) and subsequently processed for Topo cloning following the manufacturer's instructions (Invitrogen: K2440-20) . Colonies were picked and the size of the insert determined by digestion with XbaI. Integrity of G4C2 repeats was confirmed by DNA sequencing (Source-bioscience DNA sequencing, Cambridge), which revealed uninterrupted G4C2 repeats for 8x and 38x, whereas 72x shows a C to A reversion at position 13.
Cell culture
Human cell line SH-SY5Y cells were cultured in Dulbecco's Modified Eagle Medium (DMEM), F-12 medium supplemented with 10% fetal bovine serum (FBS), 2 mM Lglutamine, penicillin-streptomycin 50 U/ml and 50 µg/ml respectively. Plasmid DNA transfections were performed in SH-SY5Y cells (1 x 10 6 cells, 24 well plate) by using Lipofectamine 2000 (Invitrogen) according to manufacturer's instructions.
RNA pull-down assay
G4C2 RNAs were transcribed in vitro and treated with DNase I and precipitated with lithium chloride (Ambion: Am1330). The RNA pull-down assay was performed as described previously (Tsai et al., 2010) with the following modifications. Three micrograms of biotinylated RNA was heated to 90 °C for 2 min in RNA structure buffer (10 mM Tris pH 7, 0.1 M KCl, 10 mM MgCl 2 ), and then incubated at room temperature for 20 minutes. Cells (1x10 7 ) were resuspended in 2 ml PBS, 2 ml nuclear isolation buffer (1.28 M sucrose, 40 mM Tris-HCl pH 7.5; 20 mM MgCl 2 ; 4% Triton X-100), and 6 ml water on ice for 20 min. Nuclei were pelleted by centrifugation at 2,500 x g for 15 min. The pellet was resuspended in 1 ml RNA immunoprecipitation (RIP) buffer (150 mM KCl, 25 mM Tris pH 7.4, 0.5 mM DTT, 0.5 % NP40, 1 mM PMSF and protease inhibitors (Roche complete protease inhibitor) and centrifuged at 13,000 rpm for 10 min. 100 ng of biotinylated RNA was then mixed with 50 µg of nuclear extract in RIP buffer and incubated at RT for 30 min. Then 50 µL of pre-cleared lysate was added to each binding reaction and further incubated at RT for a further 30 min. Beads were washed five times and then boiled in SDS buffer.
Fluoroscence-activated cell sorting (FACS)
SH-SY5Y cells were trypsinized, washed with ice-cold PBS, and stained using APCAnnexin V (Cat 550475, BD Biosciences) according to the manufacturer's protocol.
The cells were then analysed with a FACS flow cytometer (Canto II, BD Biosciences).
Cell counting
The counting was carried out in the same manner as described previously (Chen et al., 2010; Mitchell et al., 2010) for EGFP vs G4C2 foci counting, the coverslips were systematically analyzed and all the foci positive cells were counted until a total of 250 EGFP positive cells was achieved. For active caspase-3 counting, all the active caspase-3/foci positive cells were counted until we reach a total of 250 foci positive cells. The background of active caspase-3 was estimated by counting the frequency of active caspase-3 positive but foci negative cells on the same coverslip.
Nothernblot
A digoxigenin (DIG) labeled probe was generated by PCR from 100 pg of EGFP plasmid using forward (5'-GTGCAGTGCTTCAGCCGCTA-3') and reverse primers (5'-CTGCTTGTCGGCCATGATAT-3') (Roche). 5 µg of RNA extracted from G4C2 plasmid transfected SH-SY5Y cells was separated on a 0.8% formaldehyde gel in MOPS buffer (200 mM MOPS, 50 mM sodium Acetate, 10 mM EDTA). RNA was transferred onto a nylon membrane by capillary blotting overnight (Hybond N+, GE Healthcare).
The membrane was cross-linked with UV for 1 min and prehybridized in 20 ml of DIG EasyHyb solution (Roche) at 65 °C for 1 hour. Hybridization was performed at 48 °C overnight in a hybridization chamber. The membrane was then washed in 50 ml of first wash buffer (2xSSC, 0.1% SDS) at room temperature for 5 min and then washed two times in 50 ml of second wash buffer (0.1xSSC, 0.1% SDS) at 68 °C for 15 min each.
Membrane bound DIG probes were detected using anti-DIG antibody labeled with alkaline phosphatase and CSPD chemiluminescent substrate (Roche) and bands visualized on x-ray film after 1-2 hours.
Zebrafish DNA injection and analysis
Wild-type embryos were injected with 30 pg of EGFP, EGFP-G4C2 x8, x38 or x72
DNA vectors at the one-cell stage. Injected embryos were kept at 28 °C and fixed at prim-5 stage in 4% PFA for 4 hours at room temperature and then washed with PBS and kept in methanol at -20 °C. Apoptotic cells were detected by terminal transferase dUTP nick-end labeling (TUNEL) in whole-mount embryos using the Apoptag Red In situ Apoptosis Detection Kit (Millipore). The previously published protocol was followed (Williams and Holder, 2000) with the exception that the embryos were permeabilised with proteinase K for 10 minutes and the digoxigenin-tagged DNA was detected using a 1:3000 dilution of anti-DIG-Rhodamine antibody (Roche). EGFP expressing cells were detected by immunohistochemistry as previously described (Shanmugalingam et al., 2000) . A rabbit anti-EGFP antibody was used (AMS Biotechnology), followed by the anti-rabbit Alexa-488 secondary antibody (Invitrogen), both at 1:1000 dilution.
Embryos were incubated with Hoechst staining solution to visualize the nucleus (1:10,000 dilution of 10 mg/ml, Invitrogen). Embryos were imaged with a Nikon eclipse 80i confocal microscope, and the number of TUNEL and active caspase-3 positive cells was determined in a 3D reconstruction of the z-stacks, using the spot detection function in the IMARIS X64 6.02 software. Three independent experiments were carried out on three separate days and for each condition, 5 embryos were analyzed.
Rat tissue nuclear extracts
Rat brain cortex was homogenised in 5 ml of ice cold buffer A [10 mM HEPES (pH 7.4), 10 mM NaCl, 1.5 mM MgCl 2 , 0.5 mM DTT, EDTA-free protease inhibitor cocktail 
Aptamer linked G4C2 Cloning
Streptavidin-binding S1 aptamer (Srisawat and Engelke, 2001) , 48 GGGGCC repeats and DsRed ORF 1-369, both containing S1 aptamer on 3 end, were cloned between HindIII (or BamHI for S1 alone) and XbaI in pcDNA3 vector.
RNA Aptamer pull-down assay
S1, 48xG4C2-S1 and RFP-S1 plasmids were linearised with restriction digestion with XbaI behind S1 and in vitro transcribed using T7 promoter on pcDNA3 vector with 
Western blot
Rat brain cortex nuclear extract (1.5 ug) and 1/7 of RNA pull-down eluates were run in 12% SDS-PAGE and transferred to nitrocellulose membrane. The membrane was blocked and probed with hnRNP H (Abcam) and subsequently with a HRP-conjugated anti-rabbit secondary antibody (Dianova). Chemiluminiscent detection was performed with Luminol reagent (Santa Cruz). The membrane was exposed to film for 1.5 min and film was developed.
Splice Analysis of candidate alternative exons
RNA was isolated from cells transduced with lentivirus expressing a shRNA targeted against hnRNP H , or shRNA control (sigma), using Qiagen RNA mini extraction kit.
cDNA was generated using the RevertAid First strand cDNA synthesis kit (Thermo Scientific) according to manufacturer protocol, using random primers. Splicing effects were analyzed after PCR with gene-specific primers using the Qiaxcel capillary electrophoresis device (Qiagen).
Primer sequences
TARBP2 F CACAGTGACCCAGGAGTCTG TARBP2 R TCGTAGAGAATCCCAGGTGC pA F GTGCAGTGCTTCAGCCGCTA pA R CTGCTTGTCGGCCATGATAT pB F ATCCGCCACAACATCGAGGA pB R GGCCCCTCTAGAGGTGAAGG pC F ATCCGCCACAACATCGAGGA pC R ACGCGTAGAATCGAGACCGA
Supplemental References
Butter G4C2 repeat FISH in autopsy brain from three areas (temporal lobe, frontal cortex and cerebellum), Scale bar = 3 µm.
Table S1
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